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Title: Coil construction for an electroacoustic transducer. 

This invention relates to an electroacoustic transducer comprising 
a case accommodating an armature with at least two armature legs; a coil 
with an air gap, which coil is fitted with the air gap around an armature 
leg; a magnetic element with an air gap, which magnetic element is likewise 
5 fitted with the air gap around the one armature leg, the air gap of the coil 
and that of the magnetic element being located substantially in line with 
each other; a diaphragm; a connecting element which couples a free end of 
the one armature leg to the diaphragm; and a printed circuit board with 
terminals for the wires of the coil and for external connections, the coil 
1 o being attached to the printed circuit board. 

Such transducers find application especially, but not exclusively, in 

hearing aids. 

Sv>^> CJ^> "5u«Katransducer is known, for instance, from WO 91/10243. This 
publication rec^gmie^the problems in manipulating the lead wires of the 
1 5 coil. These wires are often'microscopically thin and must be connected to 
more robust connecting wires cora&fcin^the coil to the further circuits in 
the hearing aid. 

In this prior art-reference, it is proposed as a solution to attach the 
coil, preferably automatically, directly upon winding, to terminal areas of a 

2 0 flexible printed circuit board, whereby first the lead wires of the coil are 
attached, for instance by welding or soldering, to the terminal areas of the 
printed circuit board and subsequently a side face of the coil is attached, for 
instance by adhesion, to the printed circuit board. The printed circuit board 
further has additional terminal areas to which the external connecting 

25 wires can be attached, for instance by soldering. 

A flexible printed circuit board has the advantage that it can be 
laid in the case in any desired manner. It is often also possible, however, to 
use a printed circuit board from rigid material. 
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problem in existing coil constructions which are not already 
Counted on'^nted circuit board, and in coil constructions which, as in 
the technique adding to WO 91/10243. have already been pre-mounted on 
a, possibly flexible. pnnVcircuit board, is that positioning the coil with 
5 respect to the other parts oOh^iransducer. in particular with respect to the 
arm of the armature and with respVto the air gap of the magnetic 
element, is a painstaking, Ubor-intensivVand time-consuming and hence 
costly activity. 

The invention contemplates presenting a solution to this problem 
1 o and to that end provides a transducer of the above-mentioned type. 

characterized in that the coil is attached to the printed circuit board by an 
end face thereof, which is located essentially perpendicularly to the 
longitudinal axis of the air gap. and that the printed circuit board is 
provided with an opening which corresponds with the air gap of the coil. 
1 5 Preferably, the printed circuit board is provided with at least one recess 
adapted to cooperate with at least one other leg of the armature. 

The invention further provides a coil construction for an 
electromagnetic transducer, comprising a coil with an air gap and a printed 
circuit board with terminals for wires of the coil and external connections. 
2 0 characterized in that the coil is attached to the printed circuit board by an 
end face thereof, which is located essentially perpendicularly to the 
longitudinal axis of the air gap. and that the printed circuit board is 
provided with an opening which corresponds with the air gap of the coil. 

SvJbO^ TVin vention is based on the insi & ht that the P rinted circuit board 
2 5 ca/be fixedlyWiected to the armature and that, as a result, a coil fixedly 
connected to the printed circuit board can be accurately positioned with 
respect to the armature>^y means of an automatic manufacturing process, 
for instance as elucidated in>Kp9 1/10243. it is possible to position the coil 
very accurately with respect to theprinted circuit board and to attach it 
thereto, for instance by means of adhest^When thereupon the printed 
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ciWhpard can be positioned with respect to the armature very accurately, 
the positioW the coil with respect to the armature is thereby determined 
very accurate^* well. The operation required for this purpose consists in 
sliding the prin^circuit board over the armature, which is an operation 
5 which can be performexl simply and fast. The invention thus provides an 
excellent solution to the above-outlined problem. 

Hereinbelow, the invention will be further explained on the basis 
of an exemplary embodiment, with reference to the drawings. In the 
drawings: 

1 0 Pig. 1 is a cross section of an electromagnetic transducer known 

per se; 

Fig. 2a is a perspective view of a coil mounted on a printed circuit 
board, for an electromagnetic transducer according to the invention; 

Fig. 3a is an exploded view of a magnetic body, a coil construction 
1 5 according to the invention, and an armature; and 

Fig. 3b shows the parts shown in Fig. 3a in assembled condition. 
In elucidation of the use of the coil construction according to the 
invention in an electroacoustic transducer, Fig. 1 schematically shows a 
transducer known per se for use in a hearing aid. 

CJ$^ ^^^^^ «> m P rises a case 1 with an upper case P ortion la 
arida lower caption lb. The interior of the case communicates with the 
surroundings via a «kJh$3. In the case, a diaphragm 4 is fitted in such a 
manner that it can move fre^y relative to the case, for instance in the 
manner described in Dutch pate^ap plication 1004877. The diaphragm 

2 5 communicates via a so-called reed oVith the end of a central armature leg 

6a of an armature 6. In this case, the armature is E-shaped, as appears 
more clearly from Fig. 3. but may also be lAhaped. 

Provided around the armature leg are a magnet 7. which is 
accommodated in a pole piece 8. and a coil 9. Both the magnet and the coil 

3 0 have a central opening disposed around the armature leg 6a. such that the 
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armature leg can move freely in these opemngs. Between the coil and the 
m agnet/pole piece combination, an adhes.ve film 2 is provided to fix these 
parts with respect to each other. The coil lead wires, not shown, are passed 
through the case to a printed circuit board 10 with terminals 11 to whxch 
5 the coil lead wires and the external connecting wires can be attached, for 

instance by soldering. 

Electrical signals fed via the lead wires of the coil provide for a 
movement of the armature leg 6a. which movement is transmitted via the 
reed to the diaphragm 4. which converts the movement xnto the sound 
1 o signals to be perceived via the snout 3. 

It will be clear that it is a painstaking and labor-intensive activity 
to position the coil in the transducer shown in Fig. 1 and to connect the coil 

wires to the print 10. 

Fig. 2 schematically shows a view of the coil construction according 
15 to the invention. The core-free coil 9 may be provided, on the circumference 
thereof, with terminals 12 for the coil lead wires 13a, from which terminals 
12 further wires 13b lead to the printed circuit board 14. It is equally 
possible, however, to connect the coil lead wires 13a directly to the terminal 
areas 15 on the printed circuit board 14. which may be flexible or rigid, as 
desired. The coil body 9 is attached, for instance by adhesion, to the pnnted 
circuit board through a coil end face, which is located essentially 
perpendicularly to the longitudinal axis of the central opening in the coil. 
This can be done with great accuracy in an automatic manner. 

The printed circuit board further comprises terminal areas, not 
shown, for attaching connections to the exterior of the transducer. These 
further terminal areas are connected through print tracks to the terminal 

areas 15, or are part thereof. 

An elegant solution for providing a connection between the printed 
circuit board 14 and the exterior of the transducer is to provide pins which 
at one end are connected, for instance by soldering, to the terminal areas on 
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the printed circuit board 14 and which project outside through openings in 
the case wall to be connected to a printed circuit board present there, 
having further electronics for signal processing. Such pins can be rigid or 
slightly flexible and are to be passed, insulated, through the openings 
5 provided in the case wall for that purpose. In Fig. 3a two of such pins 18 are 

schematically shown. 

As clearly shown in Figs. 3a and b, the printed circuit board 14 is 
provided with an opening 16 and recesses 17a, b, while the opening 16 
corresponds with the air gap of the coil and can be slid over the armature 
1 0 leg 6a. The opening 16 is so dimensioned that the free movement of the 

armature leg is not hampered. The recesses 17a and b are slid over the two 
other legs 6b and 6c of the E-shaped armature 6. Naturally, the recesses 
17a, b, instead of being slotted, can also be closed all round or have any 
other shape that is suitable to be slid over the armature legs 6b, c. 
x 5 The recesses 1 7a and b fit accurately over the armature legs 6b 

and 6c. so that the position of the printed circuit board 14 with respect to 
the armature is very accurate. Because positioning the coil 9 with respect to 
the printed circuit board can also be done very accurately, the problem of 
positioning the coil body with respect to the central armature leg has been 
20 resolved in a simple manner. 

It will be clear that the principle according to the invention is also 
applicable in U-shaped armatures, that is, an armature where either of the 
legs 6b or 6c is absent. 

It will also be clear that there are other possibilities of accurately 
2 5 positioning the printed circuit board with respect to the armature than by 
way of recesses 17a and b. 
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